Noradrenergic sympathetic innervation of the spleen: V. Acute drug-induced depletion of lymphocytes in the target fields of innervation results in redistribution of noradrenergic fibers but maintenance of compartmentation.
Sympathetic noradrenergic fibers follow the vasculature into the white pulp of the spleen and branch from the periarteriolar plexuses into T lymphocyte zones. These lymphocytes, reported to express adrenergic receptors, are contacted directly by norepinephrine (NE) terminals and are putative targets of the locally released NE. Although this splenic innervation has been studied extensively, the functional interdependence of the lymphocytes and the sympathetic innervation is not well understood. To assess the effect of acute lymphocyte loss on the splenic innervation, T and B lymphocytes were depleted through treatment with cyclophosphamide (CY) or hydrocortisone acetate (HC). Despite reductions in spleen weight and cellularity, the total NE content (pmol) per spleen did not change. However, the NE concentration increased in the treated spleens. Although the general compartmental organization of the noradrenergic fibers in the treated spleens was similar to that of controls, the NE fibers redistributed and increased in density around the smaller central arteries in lymphocyte depleted spleens. The accommodation of these NE fibers to the changing environment of the white pulp suggests that the innervation to the spleen remains chemically stable despite a large disruption to the normal splenic milieu, but is capable of plasticity in the face of a shrinking white pulp.